Achyranthes aspera (Amaranthaceae) is a weed found up to an altitude of 2,100 m throughout India and other parts of the world [1, 2] . The plant is used as a diuretic, purgative, antidote against snakebite, abortifacient and contraceptive. Its leaves are used in the treatment of gonorrhea and leprosy, while the seeds are considered as an emetic and are used in renal dropsy. The roots are also used for stomach trouble and are considered to be astringent [3] . A. aspera seeds contain triterpenoid saponins [2, 4, 5] , betaine alkaloids, β-sitosterol, flavonoids [6] and a number of fatty acids [7] . This paper describes the isolation and characterization of three oleanolic acid glycosides (1-3) from the seeds of A. aspera collected from DehraDun (India).
Compound 1, showed a pseudomolecular ion peak at m/z 801[M+Na + ] in positive ion FAB-MS, corresponding to molecular formula C 42 H 66 O 13 . The aglycone, obtained via acid hydrolysis of 1, was identified as oleanolic acid [8] where as rhamnose and glucuronic acid were identified as sugar residues (PC). The chemical shifts of C-3 (δ 89.2) and C-28 (δ 180.2) revealed involvement of the C-3 hydroxyl Acid hydrolysis afforded oleanolic acid, rhamnose, glucuronic acid and glucose. Hydrolysis with 3% aqueous KOH afforded a product, which was characterized as 1, whereas glucose was identified in the aqueous portion, indicating its ester linkage with the C-28 carboxylic group. Consistent with these observations were the HMBC correlations between H-1 of glucose and a carbonyl carbon at δ 176.5 (C-28). Permethylation of compound 2 and analysis of the alditol acetates by GLC indicated the terminal rhamnose and glucose. Thus, the structure of 2 was elucidated as
Compound 3 showed IR absorption bands at 3400 cm -1 (OH) and 1730 cm -1 (ester carbonyl), but no molecular ion peak in the FAB-MS spectrum. Its tetraglycosidic nature was revealed by the presence of four anomeric signals at δ H 4.92 (d, J = 7.8 Hz)/ δ C 107.0, δ H 6.40(s)/ δ C 102.9, δ H 6.34 (d, J = 7.6 Hz)/ δ C 95.8 and δ H 4.37 (d, J = 7.8 Hz)/ δ C 102.9. Acid hydrolysis of 3 afforded oleanolic acid as the aglycone, and glucuronic acid, rhamnose and glucose as the sugar residues. Alkaline hydrolysis of 3 yielded a partially hydrolyzed product which was identified as 1 whereas D-glucose was detected in the aqueous portion, indicating the presence of a diglucoside moiety at C-28. HMBC correlations between the rhamnose anomeric-H and C-4′ of glucuronic acid, and the anomeric-H of glucuronic acid with C-3 at δ 89.2, were similar to compound 1. The anomeric-H at δ 6.34 showed a correlation with the carbonyl carbon at δ 176.5 (C-28) whereas the remaining anomeric-H at δ 4.37 showed an HMBC correlation with δ C 78.1 corresponding to C-4′′′ of the glucose, indicating the presence of a (1→4) linked diglucosyl moiety to C-28 of oleanolic acid. On the basis of the above data, 3 was elucidated as α-L-
To the best of our knowledge the occurrence of α-L- (3) have not been reported earlier from nature.
Experimental
General: NMR spectra were recorded in C 5 D 5 N using a Bruker Avance spectrometer (500 MHz) with tetramethylsilane (TMS) as internal standard. The IR spectra were recorded on a JASCO FT-IR spectrophotometer, whereas optical rotation and refractive index values were obtained using an ERMA Tokyo no. 6328 and Autopol II automatic polarimeter, respectively. Column chromatography was carried out on Acme silica gel (100-200 mesh) and the compounds were detected on TLC with the help of either iodine vapor or by spraying with 5% sulfuric acid. The following TLC solvent systems were used: for saponins (a) ethyl acetate: methanol: water (100:16.5:13. 
Extraction and isolation:
The shade dried, dehusked and crushed seeds (220 g) of A. aspera were extracted sequentially with light petroleum, acetone and methanol in a Soxhlet apparatus. These extracts were concentrated on a water bath to small volumes and examined separately. The yield of the light petroleum, acetone and methanol extracts on a moisture free basis were 11.3%, 2.8% and 17.4%, respectively. Repeated extraction was undertaken to isolate the extracts from one kilogram of seeds.
Examination of acetone extract of seeds:
The acetone extract (4 g) was dissolved in a minimum quantity of methanol, adsorbed onto silica gel (30 g), dried and subjected to column chromatography over silica gel (200 g). Elution of the column with chloroform-methanol (70:30) yielded compound 1 as a light brown solid (75 mg). 
Compound 1

Examination of methanol extract of seeds:
The methanol extract (33 g) was adsorbed on silica gel (200 g), dried and subjected to column chromatography over silica gel (450 g). Gradient elution of the column with varying amounts of chloroform and methanol afforded 2 (100 mg) and 3 (100 mg) as light brown colored solid. Hydrolysis of compounds 2 and 3: Compound 2 and 3 (20 mg each) were hydrolyzed in the same way as discussed earlier for compound 1. Oleanolic acid, glucuronic acid, rhamnose and glucose were identified.
Selective cleavage of ester-glycosidic linkage of compounds 2 and 3: Compounds 2 (15 mg) and 3 were individually refluxed with 3% aqueous KOH (3 mL) on a water bath for 4 h. After cooling, the reaction mixture was neutralized with 1% HCl and extracted with n-butanol (3 x 10 mL). The n-butanol extract was dried over anhydrous sodium sulfate and removal of solvent under reduced pressure gave compound 1 (co-TLC, superimposable IR spectra). The sugar moiety in the aqueous portion was examined by PC in solvent systems e and f and found to be D-glucose.
Permethylation and hydrolysis of compound 2:
Compound 2 (30 mg) was methylated using Hakomori's method, followed by acid hydrolysis, and the methylated sugars obtained were converted to alditol acetates using the standard method. The alditol acetates were subjected to GLC analysis on ECNSS-M (3%) on Gas Chrom Q (100-200 mesh) packed into a 5′ x 1/8′′ stainless steel column, column temperature 170 o C and nitrogen flow rate 35-40 mL/min. The peaks corresponded to 2, 3, 4-tri-Omethyl rhamnose (t R value: 0.53) and 2, 3, 4, 6-tetra-O-methyl glucose (t R value : 0.98).
Permethylation and hydrolysis of compound 3:
Compound 3 (3 mg) was permethylated and the alditol acetates prepared as for compound 2. The alditol acetates were subjected to GLC on ECNSS-M (3%) on Gas Chrom Q (100-200 mesh) packed into a 5′ x 1/8′′ stainless steel column, column temperature 170 o C and nitrogen flow rate 35-40 mL/min. The peaks corresponded to 2, 3, 4-tri-O-methyl rhamnose (t R : 0.49), 2, 3, 6-tri-O-methyl glucose (t R : 2.48), and 2, 3,4, 6-tetra-O-methyl glucose (t R : 0.98).
